Hypothalamic neurohistochemistry of the murine anorexia (anx/anx) mutation: altered processing of neuropeptide Y in the arcuate nucleus.
Neuropeptide Y is one of the most powerful neurochemical stimulants of food intake known. The neuronal substrate for this action is believed to be the neuropeptide Y-expressing cell population in the hypothalamic arcuate nucleus. In this study, mice homozygous for the anorexia mutation (anx) were investigated histochemically; anx is a recessive mutation that causes decreased food intake and starvation, leading to death 22 days after birth. We were interested to see whether any hypothalamic neurochemical abnormalities could be detected in this genetic model of starvation. By using immunohistochemistry and in situ hybridization, the hypothalamic distributions of neuropeptide Y, cholecystokinin, galanin, and serotonin, all messenger molecules postulated to be involved in the regulation of food intake and energy metabolism, were investigated. Immunoreactivities for somatostatin, the excitatory amino acid aspartate, and acetylcholinesterase were also studied. Neuropeptide Y-like immunoreactivity was increased markedly in arcuate cell bodies and decreased in terminals in the arcuate nucleus and other hypothalamic regions of anx/anx mice compared with normal litter mates. In situ hybridization for neuropeptide Y mRNA, however, showed no significant difference in gene expression in the arcuate nucleus. In addition, immunoreactivities for aspartate, acetylcholinesterase, and somatostatin in the arcuate nucleus were decreased in anx/anx mice. For cholecystokinin, galanin, and serotonin, no certain differences in hypothalamic immunoreactivity could be seen. These data suggest that a defect in neuropeptide Y-ergic signalling in the arcuate neurons may contribute to the failure to thrive in anx/anx mice.